Secondary Structure Dependence and Hydration Effect of the Infrared Intensity of the Amide II Mode of Peptide Chains.
Every vibrational mode to be used as a marker of the structural, dynamical, and/or interaction properties demands our good understanding of the relations between those properties and the spectral features. The present study is devoted to elucidating the effects of secondary structure variations and hydration on the infrared (IR) intensity of the amide II mode of peptide chains. It is shown that the IR intensity is significantly enhanced for the C5 (fully extended planar β-strand) conformation because of the interpeptide charge flux through the H···O interaction of the C5 ring, and there is a small cooperative effect giving rise to a larger enhancement for a consecutive C5 conformation. In contrast, the IR intensity is reduced for the α-helix conformation because of the partially canceling polarization effect of the hydrogen-bond accepting O atom in the N-H···O═C hydrogen bond and the absence of the interpeptide charge flux. With regard to the hydration effect, it is found that the IR intensity enhancement/reduction depends critically on the angular position of the hydrating water molecule, and is related to the presence/absence of the intermolecular charge flux and the polarization effect. It is suggested that, both for the secondary structure dependence and for the hydration effect, the geometrical relation between the vibrating N-H bond and the H···O interaction (of the C5 ring and/or the hydrogen bond) is an essential factor determining the enhancement/reduction of the IR intensity of the amide II mode.